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Executive Summary

Celery is grown year-round in the United States, with California and Florida
produci ng 90 percent of the total output in 1993. Oher states reporting
commercial celery production are M chigan, New York, GChio, and Texas. The
total value of the U S. celery crop was $285 million in 1993.

While U S. celery production has risen about 15 percent between 1970 and 1993,
donestic per capita use has been fairly steady. Exports have nore than
doubled in the past 20 years and accounted for about 14 percent of U. S
production in 1993. Most exports go to Canada. |Inports account for only a
smal | share of U S. consunption, about 2 percent in 1993.

Most U.S. celery is sold in the fresh market, but a portion is processed for
use in prepared foods such as soups, juices, and conveni ence dinners. Celery
nmust be harvested within a few days after reaching nmarketable sizes or its
qual ity deteriorates. Gowers schedule plantings so as to have a uniform
quantity of celery reaching marketabl e size each week. The quantity avail able
can vary substantially, however, depending upon the actual anount reaching
maturity. Unexpected weather, especially high or |ow tenperatures, can
speedup or slowdown the rate at which celery nmatures.

Celery prefers a long, cool growi ng season, especially cool nights, and an
abundant wuni form supply of noisture, usually provided by irrigation. The best
nmont hl y average growi ng tenperature is 60-70 degrees, and the maxi mum nonthly
average is 70-75 degrees. Tenperatures above 70-75 degrees, especially in the
nont h precedi ng harvest, reduces vegetative growmh and quality. Average

t enper atures bel ow 40-55 degrees for several days when plants are young can

i nduce premature seeding (bolting) later as the plants approach marketabl e

si ze.

Because of the tenperature requirenents, comercial celery production is
limted during the winter to California, Florida, and south Texas. Mbst
sumrer production occurs in the coastal valleys of California, but parts of
M chi gan, New York, and Chio al so grow commerci al sunmer crops.

Celery requires nore frequent irrigation than nost other vegetable crops
because of its shallow root system Mst celery in California is furrow
irrigated, although sprinkler irrigation my be used during early growmh to

i nsure that transplants becone established. Sprinkler irrigation is avoided
when the crop approaches market maturity because it increases the hazard of

| ate blight disease. During the growi ng season, irrigation is applied at 1-3
week intervals, depending on the stage of plant devel opnment and the weat her
The crop is irrigated nore frequently as harvesttime approaches.

The natural perils that are nost likely to result in yield | osses vary from
area to area and depend partly on the time of year that the production and
harvest activities are occurring. The greatest perils during the winter are
freeze danmage and excessive mpoisture. Oher natural hazards in celery
production are hail, insect and di sease danmage, and physi ol ogi cal di sorders.



Celery is a cold hardy plant and light frosts do little or no damage to the
mature crop. Hard freezes, however, can cause severe econonic | osses. A
freeze in Florida in |late Decenmber 1989 damaged or destroyed much of the
celery planted at the tine. Celery shipments dropped sharply during January,
but recovered to normal |evels by the end of February. The freeze played a
key role in Florida's average yield for the 1989/90 season dropping 13 percent
fromthe year before. Freezing tenperatures destroy sone celery in M chigan
al nost every fall, but the econonmic loss is usually mninml because nobst of
the crop is harvested by the tine the first hard freeze occurs.

Too nmuch rain causes wet fields that can lead to crop |losses froma build up
of root-borne disease and physi ol ogi cal disorders. Excessive noisture can
also result in poor quality due to over-maturity if wet fields prevent the
grower from harvesting. The harvest w ndow for rapidly growi ng celery extends
for only 6-8 days, after which the plants becone pithy and nmarketable yield
decl i nes.

Contacts in virtually all celery production areas cited market risks as the
celery grower's greatest peril. Gowers, they report, can manage insect and
di sease risks by follow ng prudent pest management practices and can generally
deal with weather-related | osses because usually only part of the season's
crop i s damaged by natural perils.

Hi storical ad hoc disaster paynents for celery provide an indication of high-

| oss areas and may indicate areas that would face relatively high risk under a
FCIC celery policy. Disaster assistance paynents for celery totalled $1.2
mllion between 1988 and 1993. Paynents for celery peaked at $363,000 in
1989, and were over $150,000 in each of the years 1990, 1991, and 1993. Ad
hoc paynents nade for celery accounted for far less than 1 percent of the
total paynments nmade for specialty crops over the 1988-93 peri od.

Ad hoc disaster paynents for celery were scattered over a geographically broad
area. Fifteen states received paynents in at |east one of the 6 years.

M chi gan col | ected paynents for celery losses in all years. New York

coll ected paynments in all years except 1989. California, wth about 63
percent of harvested U.S. celery acreage, received only 5 percent of celery

di saster paynments. In contrast, Mchigan, with about 8 percent of U S. celery
acreage, received 73 percent of celery disaster paynents.

A major issue with celery is the question of how to insure an extended-season
crop for which yields, risks, perils, and expected market prices may differ
for different parts of the season. Gowers wth extended seasons may be
reluctant to purchase crop insurance which only guarantees season-average

yi el ds because the severity of |losses during an interval within the season can
be conceal ed by averagi ng over the season. One nethod for dealing with this
ext ended- season problem woul d be to define distinct planting periods for
intervals having simlar yield expectations and production risks, and
establish different premiumrates for each period.



Celery: An Econom c Assessnent of the Feasibility
of Providing Miultiple-Peril Crop |nsurance

| nt roducti on

Celery was first produced conmercially in the United States in Kal anmazoo,

M chigan in the late 1800's (Berger et. al., Rose). From M chigan, comrercia
production spread to Florida and later to California. Today, six states
account for nmost of the commercially grown celery in the United States (Table
1).

Celery is grown year-round in the United States, with California and Fl orida
produci ng 90 percent of total output in 1993 (USDA, NASS). Oher states
reporting commercial celery production are M chigan, New York, Ohio, and
Texas. The Census of Agriculture reported a small celery acreage in severa
other states in 1987. The total U S. value of the 1993 celery crop was $285
mllion.

This report exam nes those aspects of the industry that relate to the demand
for crop insurance and the feasibility of developing a celery insurance

policy.

The Cel ery Market

Supply

U.S. celery production rose 15 percent between 1970 and 1993, from 1, 581
mllion pounds to 1,821 mllion (Table 2). Exports rose from93 nmllion
pounds in 1970 to 255 million in 1993. Fourteen percent of U S. celery
producti on was exported in 1993, nostly to Canada. Celery inports, also, have
i ncreased since 1970. Although the percentage increase in celery inports
during this period is rather inpressive, inports accounted for only about 3
percent of donmestic consunption in 1993. Most inports are from Mexico,

Canada, and CGuat enal a.

Most U.S. celery is sold in the fresh market, but a portion is processed for
use in prepared foods such as soups, juices, and conveni ence dinners. The
proportion of the total supply used for processing may be increasing with the
increase in popularity of frozen convenience foods.

A smal |l amount of celery is marketed as fresh processed (diced celery and pre-
cut celery sticks) which may be packaged for either the institutional or
retail trade.

Celery nust be harvested within a relatively few days after reaching
mar ket abl e size or it will have to be abandoned because its quality
deteriorates. Consequently, growers schedul e plantings so as to have a
uni form quantity of celery reaching marketabl e size each week



Tabl e 1--Celery acreage, production, yield, and value by state,
1991-93

St ate 1991 1992 1993 1991 1992 1993
Pl anted acres Har vest ed acres
California 21, 400 21, 400 21, 000 20, 900 20, 800 21, 000
Fl ori da 8, 200 8, 000 7,400 7,400 7, 600 7,100
M chi gan 3,100 2, 800 2, 800 2,900 2,700 2,700
New Yor k 380 320 230 380 300 220
Chi o 350 200 200 330 180 200
Texas 1,100 1, 400 1, 200 1,100 1, 300 1,100
u. S. 34,530 34,120 32,830 33,010 32, 880 32,230
Yield Pr oducti on

----------- CW----------- ---------1,000 cW----------
California 670 670 640 14, 003 13, 940 13, 440
Fl ori da 385 415 405 2,849 3,154 2,876
M chi gan 420 460 420 1, 218 1, 242 1,134
New Yor k 460 450 300 175 135 66
Chio 440 310 450 145 56 90
Texas 635 550 550 699 715 605
u. S 578 585 563 19, 089 19, 242 18, 211

Val ue Total val ue

----------- $/ewt---------- ------1,000 dollars--------
California 10. 30 12. 10 14. 60 143,739 168,575 195, 874
Fl ori da 13. 20 12. 40 20. 40 37, 607 39,110 58, 670
M chi gan 10. 30 14. 10 12. 40 12, 515 17, 547 14, 014
New Yor k 16. 80 40. 30 36. 90 2,940 5, 441 2,435
Chi o 10. 20 13. 50 12.10 1,479 756 1, 089
Texas 10. 60 7.50 20. 60 7,409 5, 363 12, 463
u. S. 10. 80 12. 30 15. 60 205,689 236, 792 284, 545

Source: USDA, NASS.



Table 2--U.S. fresh celery: Supply, utilization, and price, farm weight, 1970-93

Supply utilization
Season average
price 3/
Year Produc- Per
tion Imports Total Exports Total capita Current Constant
1/ 2/ 2/ use dollars 1987
1/ dollars
———————————————————— Million pounds ----——————————————— Pounds ————-$/cwt------
1970 1,581.1 1.7 1,582.8 92.8 1,490.0 7.3 5.67 16.15
1971 1,618.4 0.7 1,619.1 109.0 1,510.1 7.3 4.98 13.46
1972 1,612.5 2.0 1,614.5 117.4 1,497.1 7.1 6.76 17.38
1973 1,713.4 0.9 1,714.3 111.2 1,603.1 7.6 6.16 14.92
1974 1,675.6 0.7 1,676.3 104.1 1,572.2 7.4 5.82 12.96
1975 1,615.4 1.2 1,616.6 116.8 1,499.7 6.9 7.72 15.69
1976 1,725.4 1.2 1,726.7 122.0 1,604.6 7.4 8.10 15.49
1977 1,690.4 1.3 1,691.7 140.0 1,551.7 7.0 8.71 15.58
1978 1,755.7 5.5 1,761.3 169.6 1,591.6 7.2 12.30 20.40
1979 1,796.8 4.7 1,801.5 183.3 1,618.2 7.2 9.33 14.22
1980 1,904.2 4.9 1,909.0 196.5 1,712.6 7.5 9.11 12.71
1981 1,901.4 7.4 1,908.8 200.3 1,708.5 7.4 10.80 13.69
1982 1,953.6 10.2 1,963.8 203.1 1,760.7 7.6 10.20 12.17
1983 1,866.6 10.4 1,877.0 198.6 1,678.4 7.2 13.70 15.71
1984 1,914.6 7.2 1,921.8 201.3 1,720.5 7.3 12.20 13.41
1985 1,872.9 12.8 1,885.7 207.0 1,678.7 7.0 10.30 10.91
1986 1,797.9 15.0 1,812.9 213.9 1,599.0 6.6 12.00 12.38
1987 1,811.7 27 .4 1,839.1 211.2 1,628.0 6.7 11.10 11.10
1988 1,961.7 32.5 1,994.2 222.2 1,772.0 7.2 11.90 11.45
1989 2,027.6 43.0 2,070.6 221.9 1,848.7 7.5 13.20 12.17
1990 1,981.6 40.7 2,022.3 222.7 1,799.5 7.2 10.80 9.53
1991 1,908.9 42.9 1,951.8 245.1 1,706.7 6.8 10.80 9.18
1992 1,924.2 32.7 1,956.9 256.6 1,700.3 6.7 12.30 10.16
1993 1,821.1 38.3 1,859.4 255.2 1,604.2 6.2 15.60 12.56
1994F 1,885.0 38.0 1,923.0 260.0 1,663.0 6.4 -—- -—=

--- = Not available. ¥ = forecast.

1/ Source: USDA, National Agricultural Statistics Service. Production was adjusted by ERS for
1970-81 to account for States not included in NASS estimates. 2/ Source: U.S. Dept. of Commerce,
Bureau of the Census. From 1978-89, exports were adjusted using Canadian import data. 3/ Constant
dollar prices were calculated using the GDP implicit price deflator, 1987=100.



A fundanental characteristic of celery supply is that the quantity avail able
for sale can vary substantially from week-to-week dependi ng on the anpunt
reaching maturity. Unusual weather conditions, especially unusually high or
| ow average tenperatures, can speedup or slowdown the rate at which celery
mat ures and thereby disrupt growers' plans for a uniformsupply. Celery
matures slowy if weather is unusually cool during the grow ng period,
resulting in a tenporary short-fall in planned supply. Wen tenperatures
during the growi ng period are warnmer than usual, celery matures ahead of
schedul e resulting in actual availability exceeding planned supply. Excessive
periods of rain also may di srupt grow ng operations in sone areas, causing
supplies to deviate from pl anned out put.

Demand

Per capita use of celery in all forms, including fresh and processed, renai ned
relatively flat between 1970 and 1992 at around 7 pounds, although it is
estimated closer to 6 pounds in 1993 (Table 2). The nmpjor varieties of celery
can be sold for either fresh market or processing which adds, in some cases,
to the marketing flexibility of the crop

Raw celery is used as a sal ad ingredient or as an appetizer. Wen cooked,
celery can be served as a mmin vegetable dish or, nore often, as part of a

m xed vegetable dish. Celery is also frequently used as a flavoring in soups,
stews, and, particularly, in turkey stuffing. Celery |eaves can be dried and
used as an herb, as can celery seed (Sackett). Due to its unique flavor and
texture, celery does not have any cl ose substitutes.

Because many users view celery as a vital acconpani nent in cooking or in

sal ads and are reluctant to use substitutes, they are slowto alter the
quantity demanded when price changes. As a result, a given change in price is
associated with a | ess-than proportional change in the quantity denmanded.
Conversely, a larger-than-proportional change in price is associated with a

gi ven change in the quantity supplied. This characteristic is referred to as
an inelastic demand. One statistical study of the relationship between farm

| evel prices for fresh vegetables as a group and farm quantities show price
rising (falling) 2.2 to 2.3 percent for each one percent decline (increase) in
quantity (Wohlgenant). For celery, the percentage change in price associated
with a one-percent change in quantity is likely even greater than for fresh
veget abl es as a group.

Prices

Hi ghly variable prices are a direct consequence of the inelastic demand and
the variable supply of celery. Figure 1 show that celery prices may vary
substantially fromnonth to nonth. The average f.o.b. price, for exanple,
rose from $4.25 per crate during February 1992 to $20.68 during February 1993
(Table 3).

Al t hough there is no strong seasonal pattern to price variations, celery
prices tend to peak during January and again during April and May. The
January peak may be due to the transition in California harvests fromthe



Table 3--Celery: US. f.o.b. prices, nonthly averages,
1989-93

Mont h 1989 1990 1991 1992 1993
----------------- $/cratel----------aoo-

January 7.88 11.99 8.13 4.38 13. 42
February 8. 44 8. 53 8.12 4. 25 20. 68
Mar ch 4.94 3.83 4.94 5.77 15. 47
Apri | 9.27 4.25 7.08 8.73 9.08
May 13. 67 8.70 12.09 9.03 9.56
June 9.95 5.38 8.20 7.50 5.15
July 11. 21 5.27 8. 96 6.79 6. 25
August 7.81 4.52 3.91 7.18 6. 35
Sept enber 4. 96 5.43 4.58 8. 28 7.93
COct ober 6. 14 6. 54 4.74 7.38 8. 16
Novemnber 7.83 8.53 6. 15 7.48 6.53
Decenber 6. 61 6. 59 4.92 8. 86 7.82
Season 8.23 6.63 6.82 7.14 9.70

IMont hly average for California, Florida, and M chigan
Si xty-pound crate, 2-1/2 dozen si ze.

Sour ce: USDA, AMS.
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northern to southern areas. Transition periods sonetinme result in price peaks
when shiprments from one area decline before those from another area reach ful
vol une. The April-My peak may be due to the southern California harvest

wi ndi ng down before the northern areas reach full vol une.

I ndustry Characteristics

Sonme characteristics of the celery industry that are likely to affect the
demand for crop insurance are: 1) the extent of diversification between
celery and other farmenterprises, 2) the anount of diversification between
farmincome and off-farm enpl oynent, 3) the extent to which growers nanage

ri sk by harvesting and marketing celery over an extended season, and 4) the
use of irrigation as a protection agai nst drought and early spring frosts.

The primary source of available information on industry characteristics is the
1987 Census of Agriculture.

Celery Farnms

The U.S. Census of Agriculture reported 377 farns with sales of celery in 1987
(Appendi x table 1). Forty percent of the farns and 62 percent of the
harvested acreage was in California. Florida, Mchigan, and Texas al so
reported substantial celery acreage in 1987.

The majority of farms growing celery in 1987 were relatively |arge operations;
66 percent had sal es of $100,000 or nore (Appendix table 2). In California,
75 percent of the farms with celery reported having crop sales of $500, 000 or
nore. Only 14 operations reported sales of |ess than $100,000 in that state.
In Florida, all ten of the farms with celery reported having sal es of $500, 000
or nore.

In terns of organi zational structure, individual or fanmily ownership was the
nost frequent type of arrangenment anong farms with celery in 1987 (Appendi x
table 3). Partnerships or a corporate arrangenent (either famly held or

ot her) were nmore common anong the larger farns than anong the small er ones.
Forty-nine percent of the farns growing celery and with sal es of $500, 000 or
nore reported a corporate-type organizational structure.

Ni nety percent of the farm operators growing celery in 1987 reported that
farm ng was their main occupation (Appendix table 4). Only 96 of the 377
farms reported an operator working off the farmat |east 1 day.

I ncone Diversification on Celery Farns

Di versification enhances celery producers' ability to manage risk. The nore
diversified producers are between celery and other enterprises, the greater
their ability to recover froma |oss of celery income with returns from ot her
crops. Celery growers in the ngjor producing areas al so manage ri sk by

mar keting their crop over an extended season. This provides the opportunity
to recoup | osses of part of the crop with returns fromthe remai nder of the
crop.

11



Mar ket sales for celery growers are substantially diversified anong celery and
ot her crops, especially with other vegetable crops. O the $681 mllion in
mar ket sal es reported by the Census of Agriculture for farms growing celery in
1987, $621 million were sales fromvegetable crops including celery (Table 4).
The USDA's Crop Reporting Board estimated the value of celery production at
$198 mllion in 1987, which is about 29 percent of sales reported by the
Census for farms with celery.?

Cel ery and vegetabl e acreage reported by growers in a 1992 survey of chenica
use on vegetable farms in 10 states corroborates Census statistics that celery
producers diversify anpong celery and ot her vegetable crops (Table 5). In
California, for exanple, 100 percent (55 of the 55 farms) reporting celery

al so planted other vegetables, and celery accounted for only 12 percent of the
total vegetabl e acreage on those farns.

The variety of crops grown by farns producing celery may indicate celery
growers' famliarity with crop insurance. According to the Vegetabl e Chem cal
Use Survey, 20 percent of California farns growing celery also grew fresh
tomatoes, a currently insurable vegetable crop, and 11 percent grew processed
tomatoes (Table 6). FCIC data show a participation rate of just 1 percent for
fresh tomatoes in California, but 22 percent for processed tomatoes (Table 7).
However, it is unknown how many tomato or other insured producers also grow
cel ery.

The practice by celery producers, especially in California and Florida, of
schedul i ng planting and harvesting over a period of weeks or nonths acts as a
formof risk nmanagenent. |nsurable events, such as floods, freezes, excess
rain, and high winds, usually destroy only that part of the crop in the field
at the point in time when the event occurs. Losses, consequently, may
represent only a small part of the growers' expected sales for the year

Alnost all U S. celery is grown on irrigated |and. The Census of Agriculture
indicated that all of the acreage in California, Florida, Ohio, and Texas, and
virtually all of the acreage in Mchigan, was irrigated in 1987 (Appendi x
table 1).

Cultivation and Managenent Practices

Celery is a nmenber of the parsley famly and is commonly classified as a
petiole crop (Yamaguchi). It is naturally a biennial plant which produces
only vegetative growmh (including the edible stalk or petiole) the first year
Celery is harvested during the first year of growth, about 90 days after
transplanting. |If allowed to grow to the second year, the stem el ongates,
after a period of exposure to cold tenperatures, to produce a shrubby plant
and a seed head.

Al t hough the Crop Reporting Board does not include celery in all the
states reported by the Census of Agriculture, its coverage of conmercia
production is virtually the sane as the Census because the anmobunt onmitted in
the non-included states is so snmall as to have a negligible effect on the U.S.
total.
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Tabl e 4-- Mar ket

val ue of sales on farns producing celery, 1987

Val ue of sal es

State Al | Al | Veget abl es
Far ns product s Crops & nel ons Cel ery?
----------------- MIllion dollars -----------------
California 151 438 438 411 136
Fl ori da 10 105 105 81 43
M chi gan 56 17 17 16 13
Chi o 8 11 NR NR 2
Texas 7 80 80 79 NR
O her 145 30 NR NR NR
United States 377 681 679 621 198

NR = not reported.
1 NASS estimate from NASS Veget abl es summary.

Sources: U.S. Dept.

USDA, Nati onal

of Conmmerce
Agricul tura

US. total mnus |listed states.

Tabl e 5--Enterprise diversification on farnms growi ng cel ery,

Census of Agricul ture;
Statistics Service.

celery sales from Veget abl es,

1992

The category "other" is conputed as the

Cel ery Celery farms Cel ery acreage as
farns with other share of total
State sanpl ed veget abl es veget abl e acreage
- -- Nunber - - - ---Percent--- ---Percent---
California 55 100 12
Fl orida 6 100 38
M chi gan 26 100 54
New Yor k 5 100 29
Texas 2 100 22

Source: Vegetabl e Chemi cal Use Survey,

1992.
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Tabl e 6--1nsurable crops on farns producing celery, 1992

Farms grow ng

Far ms Onions ---Sweet Corn--- ----Tonatoes----
State sanpl ed Fresh Processed Fresh Processed
Number - ---mme i Percent---------u-momom--
California 55 18 11 11 20 11
Fl ori da 6 0 50 0 0 0
M chi gan 26 50 8 4 4 0
New Yor k 5 60 80 20 60 0
Texas 2 100 0 100 0 0

Source: USDA, Vegetable Chenical Use Survey, 1992.

Table 7--Crop insurance participation rates, 1992

---Sweet Corn--- ----Tomat oes- - - -
State Oni ons Fresh Processed Fresh Processed

----------- Percent of insurable acres-----------

California - - - - - - 1 22
Fl ori da - - 39 - - 15 - -
M chi gan 9 - - - - - - 51
New Yor k 19 - - 3 - - 10

Source: USDA, FCIC. Special participation analyses.
No data indicates insurance not offered or none sol d.
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Climte

Celery prefers a long, cool growi ng season, especially cool nights, and an
abundant, uniform supply of noisture, usually provided for in comrercia
acreage by irrigation. The optinum nonthly average growi ng tenperature is 60°
to 70°F, and the nmaxi nrum nonthly average is 70° to 75°F. Tenperatures above
70° to 75°F, especially in the nmonth precedi ng harvest, reduces vegetative
growt h and quality. Average tenperatures bel ow 40° to 55°F for several days
when the plants are young can induce premature seeding (bolting) as plants
approach harvestabl e size, in which the stem el ongates and devel ops fl ower
buds.

Celery's exacting tenperature requirements limt conmercial production during
the winter to California, Florida, and south Texas. Most sunmer production
occurs in the coastal valleys of California, but parts of M chigan, New York,
and OChio al so grow commerci al sunmer crops.

Soi | Requirenents

Celery can be grown commercially on | oans, clay |oans, and on peat or nuck
soils that are well drained. Large anopunts of plant nutrients are needed for
succul ent, "string-free" quality celery. An acre of celery renoves

approxi mately 300 pounds of nitrogen (N), 70 pounds of phosphorous (P), and 60
pounds of potassium (K) fromthe soil. Depending upon the availability of
nutrients in the soil, 200-400 pounds of N, 100 pounds of P and 160 pounds of
K are applied to the crop. About half the N and all of the P and K are
applied before or at the tinme of planting and the renainder is side-dressed
during the growi ng period.

Hi gh soil mpisture is necessary for succulent and tender stal ks, especially
during the last nmonth of growth. About 30 inches of water are required to
raise a quality crop of celery to maturity.

Pl anti ng

Celery nmay either be direct seeded in the field or transplanted when pl ants
are about 4-6 inches in height (2-2% nmonths after seeding). Virtually al
commercial production in the United States is transplanted. Growers prefer
transpl anti ng because: 1) the erratic gernination behavior of celery nmakes
seeding to stand highly risky and potentially unprofitable, and 2) |engthy
exposure to cool tenmperatures during its juvenile stage may cause the celery
plant to bolt (enter its second-year, seed-producing stage during the first
year), thereby reducing or elimnating its comercial value. The |onger
celery is exposed to bolt-triggering tenperatures the greater will be the
nunber of plants affected by premature seeding.

Mechani cal transplanters are used, unless fields are too wet and then

transpl anting is done by hand. Hand planting requires about 40 man- hours per
acre in California. Wether the soil is dry or noist, transplanting is

foll owed i mediately by irrigation to assure survival of the young plants.

15



Pl anti ng Dates

Pl anting dates are usually used as reference tine points in specifying

i nsurance sign-up dates and policy closing dates. G owers usually plant
celery over a period of nonths in order to have crop maturing for an extended
mar keti ng period (Table 8).

Fertilization

Al t hough a conplete fertilizer (nitrogen, phosphorus, and potassium can be
used for celery, nitrogen has the nost pronounced effect on growth. In
general, total anmounts of nitrogen applied vary from 200 to 400 pounds in
California where production is on mneral soils. Less nitrogen is needed in
Fl ori da because m crobiol ogical activity releases nitrogen fromthe decaying
organic soil.

Irrigation

Celery requires nore frequent irrigation than nost other vegetable crops
because of its shallow root system Most celery in California is furrow
irrigated, although sprinkler irrigation may be used during early growh to
insure that the transplants becone established. Sprinkler irrigationis

avoi ded when the crop approaches market maturity, if possible, as it increases
the hazard of l|ate blight disease. During the growi ng season, irrigation is
applied at 1-3 week intervals, depending on the stage of plant devel opnent and
weather. The crop is irrigated nmore frequently as harvestti me approaches.

Harvesting and Packi ng

Three principal systenms are used for harvesting celery in the United States:

1) hand-cut and fiel d-pack, 2) hand-cut with packing on nobile packi ngsheds
called "rmule trains," and 3) machine cutting and packi nghouse packing. 1In the
hand-cut and fiel d-pack system workers cut, trim and place the celery in
shipping crates in the field. Wth the nule train system workers hand cut
the celery and place it on a conveyor belt which carries it to a self-
propel | ed packi ngshed. The nule train noves through the field harvesting 10
to 12 rows at a tinme.

In mechanical cutting, one and two row harvesters cut off the tops and roots
and then elevate the stalks into a wagon. They are then taken to a

packi nghouse where they are washed, trimed to a uniformlength (usually about
14 or 15 inches), the outer petioles renoved, and packed in crates or cartons.

Celery is sized according to size of the stalk neasured as dozens and hal f-
dozens of stalks (1% to 8 dozen) that fill a standard w rebound crate.

W rebound crates neasure approximately 11 x 14% x 19% Al though the billing
wei ght for crated celery is 60 pounds, packed crate weights may range from 55
to 75 pounds.
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Tabl e 8--Cel ery: Usual planting and harvest dates, by State

Pl anti ng Usual harvest date
State dat e? Begi n Most active End
California ; ------------------------ See Table 11-----------mommmmmma oo
Fl ori da ; Aug 1.-Apr. 15 Cct 25 Nov. 15-Jun. 1 Jul. 10
M chi gan ; Apr. 15-Jul. 31 Jun. 25 Jul. 10-Nov. 1 Nov. 15
Ohio ; Mar. 25-Jul. 15 Jun. 15 Jul. 1-Cct. 31 Nov. 15
Texas ; Aug. 1-WMar. 15 Nov. 1 Nov. 15-May 15 Jun. 1

Dates celery planted/transplanted in field.
Sour ce: USDA, SRS.
Note: Dates reported in this table may differ slightly fromthose reported in

the "State Anal yses" section. Dates in that section largely reflect persona
comruni cati on with extension specialists.
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The outer petioles renmoved in the packi nghouse may be cut into pieces and

pl aced into bul k packages for sale to processors for use in soups, juices, and
conveni ence dinners. Petioles renmoved in field packing fall to the ground and
remain in the field.

Mai ntai ning quality requires rapid renoval of field heat fromthe packed
celery. Most crate-packed celery is hydrocool ed and npst carton-packaged
celery is vacuum cool ed as soon as possible follow ng harvest.

Mar ket i ng

Most celery is grown for the fresh market, but a substantial amunt also is
processed for use in prepared foods such as soups, juices, and conveni ence
di nners. Although official USDA celery statistics do not separate fresh and
processi ng use, one recent study indicates that approxi mtely 80 percent of
total U S. production is sold in the fresh market (Berger, et. al.).

The major varieties of celery can be sold for either fresh market or
processing. This provides those growers having facilities for preparing
celery for processing with sonme flexibility for deciding between the fresh and
processi ng market near harvest time. The amount of flexibility is linmted,
however, because processors usually contract with packers for a certain
tonnage and celery diverted fromfresh use nay exceed the contracted anount.

Producers in sone cases pack their own celery and deliver it to a shipper who

acts as the sales agent. |In other cases, the grower contracts with a packer-

shi pper for packing services in a piece-rate agreenent, or enters into a joint
ri sk-sharing venture. A nunber of |arger producers, however, act as their own
shi pper and sal es agent. Practical storage is limted to just a few days due

to celery's perishability.

The primary custoners for fresh celery are chain stores and other retailer-
whol esal ers, term nal market brokers, whol esale handlers, and the mlitary.
Celery sold for processing is washed and cut into slices, stalks, or pieces
before delivery to the processor. The mmjor buyers generally have field
people in the production areas monitoring quality and the availability of
suppl i es.

The vol une of shipnents fromCalifornia is the major factor determ ning celery
prices in all the production areas. Prices in California are established

t hrough negoti ati ons between chain store buyers and cel ery handl ers based on
current supplies and demand (Berger, et. al.). The buying and pricing
activities of the buyers for the four to five |leading national supernarket
chains reportedly have a large influence on the price of celery in California.
The mpjority of California's celery is produced by |arge-scal e producer-

handl ers who appear to have substantial know edge of the current narket
situation. There are a few snall-scale marketing cooperatives in California,
but they account for a relatively small share of the nmarket.
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Mar ket i ng cooperatives or exchanges coordinate celery marketing in M chigan
and Florida. Marketing in Florida also is regulated by a Federal Marketing
Order which provides for marketing allotments, mninmumquality, and container
requirenents. In Mchigan, celery sold under the M chigan Seal of Quality
must nmeet or exceed the U S. Extra No. 1 grade.

Costs and Returns

Cost of production information is pertinent in assessing the feasibility of
crop insurance because the timng of expenditures provides an indication of
the magni tude of |osses associated with an insurable event occurring at
different stages in the growing cycle. Cost of production data al so
illustrate that the value of celery in the field is much |ess than its val ue
at the first delivery point, a situation which can create the potential for
noral hazard.

By the tine celery is planted, growers have incurred a substantial amunt of
the preharvest expenses. Sonme of the preharvest expenses for operations such
as pest control, supplenental fertilization, and other cultural practices,
however, are incurred throughout the growi ng period and would not represent a
sunk cost if an insurable event occurred before the crop reached the
harvest abl e st age.

Harvesting and marketing expenses typically amunt to over half of tota
production costs (Table 9), but these expenses usually are not incurred if an
i nsurabl e | oss occurs?. Consequently, FCIC may want to provide insurance
protection only for expenses actually incurred. The in-field value of celery
woul d not include the value of harvesting and narketing expenses.

Pr oduction Perils

The natural perils that are nost likely to result in yield | osses vary from
area to area and depend partly on the time of year that the production and
harvesting activities are occurring. The greatest perils during the w nter
are freeze damage and excessive npoisture. Oher natural hazards in celery
production are hail, insect and di sease danage, and physi ol ogi cal di sorders.

Freeze

Celery is a cold hardy plant and light frosts do little or no damage to the
mature crop. Hard freezes, however, can cause severe econonic | osses. A
freeze in Florida in |late Decenmber 1989 damaged or destroyed nmuch of the
celery planted at the tine. Celery shipments dropped sharply during January,
but recovered to normal |evels by the end of February. The freeze played a

Det ai |l ed cost of production estimtes for celery in Mnterey, Ventura,
and Santa Barbara/ San Luis Cbispo counties in California are presented in
Appendi x table 6.
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Table 9--Celery: State and county estimates of production costs and returns

California counties Fl ori da M chi gan

ltem Vent ura Mont er ey Sant a Bar bar a/ Ever gl ades Ot awa
(1990) (1986) San Luis Obispo ar ea Count y

(1988-89) (1991) (1990)

Yi el dt 1, 000 1, 000 1,175 630 750

------------------------- Dollars/acre----------------------
Operating costs:

Land preparation 147 206 156 240 205
Growi ng 2,027 2, 645 2,358 1,571 1, 022
Over head? 760 600 704 580 335
Pr e- harvest 2,934 3,451 3,218 2,391 1,562
Har vesti ng?® 4,160 4,250 4,089 1,903 2,596
Tot al 7,094 7,701 7, 307 4,294 4,158

($/ carton) 7.09 7.70 6.21 6. 82 5.54

1 A carton weighs 60 pounds. 2 Includes |and costs, interest on operating
expenses, and office and busi ness expenses. 3 Harvest rates per carton
California, $3.48; Florida, $3.02; M chigan, $3.46.

Source: Cooperative Extension Service budgets, selected states.
Note: Data may not exactly match that in Appendix table 6. Data in this

tabl e were summuari zed to gain the greatest consistency anong area and state
conpari sons.

20



key role in Florida's average yield for the 1989-90 crop year dropping 13
percent fromthe year before.

Freezing tenperatures destroy sone celery in Mchigan al nost every fall, but
the economic loss is usually m niml because nost of the crop is harvested by
the tine the first hard freeze occurs.

Excessive Rain

Too much rain causes wet fields which can lead to crop |losses froma build up
of root-borne di sease and physi ol ogi cal disorders. Excessive npisture can
also result in poor quality due to over-maturity if wet fields prevent the
grower from harvesting on a tinely basis. The optinum harvest w ndow for
rapidly growi ng celery extends for only 6-8 days, after which the plants
become pithy and the marketable yield declines. Pithiness in celery is a

di sorder that is usually a result of over-maturity and is often seen in fields
that are not harvested at the optimmtine.

Hai

Hail pits the celery stalk, creating scars and increasing the opportunity for
di sease organisns to enter the plant. Hail may danmege the stalk at any age.
Growers do not have any way of protecting against hail. Hail damge tends to
be localized and | osses can range frominsignificant to danage to a grower's
total crop.

Ext ended Col d Weat her

Celery is a biennial which nornmally produces foliar growh the first year and
seed stal ks the second. However, celery plants may form seed stal ks (bolt)
the first year if exposed to tenperatures bel ow 55°F for 7 days or |onger
(Zandstra, et. al.). Bolting destroys the comrercial value of a celery stalk.
The nunber of bolting plants increases as the duration of exposure to cold
tenperature increases. The cold effect accunulates in the plants, but
sunshi ne and warm tenperatures i medi ately after the cold exposure nmay reverse
the effects of cold tenperatures if the apical bud has not already
differentiated into a flower bud. Sone cultivars are nore susceptible to
bolting than others.

Excessi ve Heat

Celery plants will tolerate considerable heat after they are established in
the field, but during the last nonth or so precedi ng harvest, tenperatures
shoul d average no nore than 60°F to 70° F. Average tenperatures above 70- 75°F
during the nonth precedi ng harvest reduces vegetative growh and quality.

Dr ought

Celery is a shallowrooted crop and is, therefore, very susceptible to

drought. It requires 1 to 2 inches of water per week throughout the grow ng
season to maintain optimumgrowh and should only be grown where irrigation is
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avail abl e (Zandstra, et. al.). Hot, dry periods wthout water reduce growh
and may induce a physi ol ogical disorder called blackheart.

W nd

Excessive wind can be a minor peril. Usually considered nore a nuisance than
a hazard, wind can blow |ight nuck soil onto the celery stal ks where it
subsequent |y becones caught between the petioles. G owers can usually dea
with the dirty celery by extra washing at the tine of packing.

I nsects

A nunber of different insects, if not properly controlled, can cause yield

| osses to celery. The insects of econom c significance for one production
area may be different fromthose which are a threat in other areas. Danmge
from nost insects can be held bel ow an economnic threshold with avail able
production practices and insecticides. The insects of greatest econonic
significance in the mpjor production areas are discussed in the State-specific
sections.

Di seases

Celery is susceptible to a nunmber of plant diseases. Diseases nmay be due to
virus, fungi, bacteria, nematodes or nonpathogenic sources. Sonme are seed-
borne and others are soil-borne. Sone diseases are transmtted by insects or
nm croorgani sns, others are carried by the wind, irrigation water, or the
nmovenent of contam nated soil and equi prment.

Eradi cati on of a pathogen once it has invaded the plant is always difficult
and usual ly inpossible. Prevention, consequently, is the key in disease
control. Plants may be protected by neans of chenical treatnents applied to
the soil, seed, or foliage; by use of disease-free seed or disease resistant
varieties; by weed control; and in sonme cases, by pre-plant flooding.

Weeds

Ef fective weed control is essential to quality celery production. Contro
nmet hods consi st of using chem cal herbicides, nmechanical cultivation, and off-
season fl oodi ng.

Nemat odes

Nemat odes, smml!| soil-borne plant parasites, are a serious problemin celery
production. They attack celery roots, slowing growth of affected plants and
reducing the size of mature stal ks. Although several different plants host
nemat odes, rotating crops hel ps reduce infestation. |In Florida, the principa
met hod for control is pre-plant flooding.
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Physi ol ogi cal Disorders

A nunber of physiol ogical disorders can reduce the comercial value of celery.
Most of these are traceable to nutritional deficiencies or inbalances.

Certain environmental factors, however, also nmay contribute to physiol ogica

di sorder losses. Practically all l|osses occur during the last three weeks of
the approximately 90 day field growing period. Controls must be preventative,
not curative (Guznman, et. al.).

St ate Anal yses

Al t hough there are simlarities anong production areas in the way celery is
grown, each area requires sone uni que production practices and confronts a

uni que set of perils. The follow ng sections analyze the production practices
and perils specific to the major celery-growi ng regions, and that pertain to
the feasibility of offering crop insurance.

California

California has numerous climatic zones that provide suitable conditions for
celery production in different districts at different tinmes of the year
California supplies celery nostly to the fresh market and the foll ow ng

di scussi on, consequently, pertains mainly to fresh-nmarket celery.

Celery Production in California

California contributed 72 percent of the nation's celery output in 1992,
producing over 0.8 nillion tons of celery from 25,000 harvested acres and
generating $178 mllion in revenue (Table 10).% Celery ranked eighth in val ue
anong the 26 principal vegetables grown in the state, and 28th in val ue anong
all agricultural commodities. Production increased 37 percent between 1980
and 1992, due to increases in harvested acreage and per acre yield (Table 10).

Producti on Reqi ons

Ventura, Monterey and Santa Barbara counties are the nmmjor celery counties,
produci ng a conmbined total of 87 percent of California's output in 1992.
Ventura produced 43 percent; Mnterey, 33 percent; and Santa Barbara, 11
percent. The rermainder of California's celery is grown in San Luis Obi spo
(599, Orange (2.5%, San Benito (2%, and Santa Cruz (1% counties, and in
| ocalized areas in Santa Clara, Riverside, and San Di ego counties (1%.

This section uses California NASS and County Agriculture Comm ssioners
data, which are not necessarily consistent with the state data presented
el sewhere in this report. However, the county-Ilevel data provided in Appendi x
table 5, and reported in this section, offer considerably greater detail for
recent years than is available from other sources.
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Tabl e 10--Historical celery production in California

Har vest ed
Year Acr eage Yi el d/ Acre Producti on Val ue
---tons--- ---tons--- ---$/ton---
1980 22,283 27.06 602, 873 172
1981 21,741 28. 54 620, 417 217
1982 23,274 28.61 665, 829 196
1983 21, 206 26.50 562, 009 251
1984 22,550 28. 12 634, 180 237
1985 21,761 29. 14 634, 172 182
1986 21, 837 31. 20 681, 251 210
1987 21, 257 32. 64 693, 806 212
1988 20, 396 31.95 636, 958 232
1989 22,941 31. 20 705, 131 233
1990 24,580 31.53 775,034 227
1991 23,803 31. 94 760, 303 198
1992 25, 286 30. 95 824, 266 216

Source: Annual Agricultural Conm ssioners' Reports, California Agricultura
Statistics Service.
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Production increased in all counties (except for San Di ego county) between
1980 and 1992 (Appendix table 5). Rising yields, in general, contributed nore
to the increase in production than gromh in acreage.

Because of their favorable geography and clinate, the Oxnard district (Ventura
county) and the Salinas Valley (Monterey county) are the two nost inportant
celery growing regions. The clinmate of the Oxnard plain is unique inits

m | dness throughout the year and in its Mediterranean rainfall pattern.

Al nost no rain occurs fromthe niddle of April to the nmiddle of October, and
irrigation is necessary. The hazard of losing a crop during this period
because of adverse weather is quite low. Although the area provides
tenperatures suitable for year-round production, there is a risk of celery
stal ks bolting in the spring attributable to the | ow tenperatures during |ate
Decenber, January, and February when the plants are young (Brendler).

The Salinas Valley, with large areas of highly productive alluvial soil, is
bounded by the Santa Lucia Muuntain Range on the west and the Gabil an Range on
the east. The northern end of the Valley opens to the sea at Monterey Bay.
The prevailing winds during the sutmmer are fromthe ocean, producing coo

weat her and fog. This unique geophysical setting provides the Valley with an
al nost ideal climte for sumer production of cool -season vegetabl e crops

whi ch require cool tenperatures at night. Precipitation is inadequate for

i ntense crop production, consequently crops are irrigated. Virtually all of
the irrigation water is punped from aquifers, which are recharged fromthe
flow of the Salinas River.

Pl anti ng and Harvesting Dates

Celery is produced year-round in California in one production region or

anot her (Table 11). G owers plant (or transplant) on a precise schedule to
have celery maturing each week for a continuous flow of product to nmarket.

Pl anting and harvest dates are, however, limted in each celery growi ng area
by climatic restrictions and by regional legal restrictions designed to
control the western celery nosaic di sease

Cel ery-Free Peri ods

To control the western celery nosaic disease, celery-free periods during which
no celery can be grown have been established in some of the coastal regions.
The celery-free periods are: fromJuly 15 to August 4 in Los Angel es county;
January 1 to February 14 in San Luis Obispo county; January 1 to January 31 in
Mont erey county; and July 15 to August 4 in Ventura county. The celery-free
period regulation is enforced by the County Agricultural Conm ssioner

Production Perils

Weat her . While weather is key for celery growing, the probability of
extrenely cold weather, which would seriously damage the crop, is |ow during
the tine celery is grown. The npst serious threat fromweather is that an
extended col d spell when plants are young can induce bolting (premature
seedi ng), which |owers or destroys the conmercial value of the mature plant.
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Tabl e 11--Dates for celery planting and harvesting in California

Har vest Pl anti ng Har vest dates Ar eas/
season dat es Begi n Peak End Counti es?
W nt er Aug. - Nov. Dec. 1 Jan. - Mar . Mar. 31 SOUTH COAST:
Orange, San Di ego,
Vent ura
Spring Nov. - Mar . Apr.1 May. - Jun. Jun. 30 SOUTH COAST:

Orange, Ventura

CENTRAL COAST:

Sant a Bar bar a,
Mont er ey,

San Luis Obispo

Sumrer Apr. -Jun. Jul . 1 Jul . - Aug. Sep. 30 CENTRAL COAST:
Mont erey, Santa
Bar bar a,

San Lui s Obi spo,
Santa Cruz,
Santa Cl ara

Fal | Jul . - Sep. Cct. 1 Nov. - Dec. Dec. 31 CENTRAL COAST:
Mont erey, Santa
Bar bar a,

San Luis Obispo

SOUTH COAST:
Ventura, San Di ego,
Orange

1 Celery is produced al nost entirely in the Oxnard district in Ventura county,
the Oceano district in San Luis Obispo county, the Santa Mari a- Guadal upe
district in Santa Barbara county, and the Salinas-Wtsonville district in
Mont erey and Santa Cruz counti es.

Source: Sins, et al.
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Bolting is a potential problemin any California celery crop which natures
fromm d-March through late June. Unusually cool and danp weather is also a
concern because it favors the devel opment of |ate blight disease, which can
cause consi derabl e production | oss.

Ot her natural perils in growing celery are drought, w nd, unusually warm or
cold weather, hail, and flood. Earthquakes may al so be included as a
production peril. Losses from earthquake could occur due to damage to water
distribution systens or roads and bridges that prevented irrigating or field
access at critical tinmes.

In general, direct |losses fromperils such as drought, w nd, unusually warm
weat her, hail, flood, and earthquake are rare in California and growers do not
percei ve them as serious risks in celery production. Furthernore, unlike
field crops, the season for celery is spread over several nonths and the | oss
of part of the crop can be offset by returns during the remainder of the
season.

Di seases. Anong the celery diseases affecting California celery, late blight,
celery nosaic, and fusariumyellows are considered to be the npst serious.
Generally, growers in California can prevent or control diseases by
systematically resorting to seed treatnent, seedbed/field sanitation, and
field application of fungicides. The following are the nore serious disease
perils in growing celery in California:

Late Blight-also known as "Septoria Leaf spot," is caused by a fungus,
Septoria appiicola. Late blight is the nbost conmon di sease and probably the
nost economnical |y damagi ng anong all celery di seases (Brendler). The

di sease' s devel opnment is favored by cool, mpist weather and is preval ent on
fall, winter, and early spring crops. Splashing water fromrainfall, overhead
sprinklers, or noving equi pment may spread the di sease. The fungus nmay live
in infected celery for as long as 18 nonths. Since the fungus is seed-borne,
nursery treatnents or, nost effectively, the use of pathogen-free seed is the
best way to control the disease. A hot-water seed treatnment is commonly used
to reduce the incidence of late blight in celery.

Fusarium yell ows-is caused by a soil borne fungus, Fusarium oxysporumf. apii
Synptons are | agging growh and yellowi ng of foliage. The incidence of
fusariumyellows is high in sumer, but lowin winter. The disease first
appears in a circular location within a field. |In subsequent years the

af fected area enl arges and the nunber of infected plants increases.
Reoccurrence of the disease in the field within a few years is conmon. Once
Fusariumyellows is found in a celery field it is advisable to discontinue
growing celery in that field (Brendler). Some resistant varieties are

avail abl e but do not ensure satisfactory control

Celery nosaic-is a viral disease whose synptons include clearing of the veins,
mottling, and cupping of the leaflets. This is a highly destructive di sease
spread by aphids. To control celery nosaic, celery-free periods have been
established in Los Angeles, Ventura, San Luis Obispo, and Monterey counties.
Mosai c is much | ess serious in the interior valleys than in the coastal areas.
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Pink rot-also known as Sclerotinia rot, is a fungal disease favored by cool
nmoi st conditions. It commonly occurs in the |late stages of developnent in the
| oner part of the stem It is usually found in fields that have been over-
wat ered. Control involves spraying fungicides on the | ower portion of the
celery and on surrounding soils 7-8 weeks before harvest.

Aster yellows-is spread by |eafhoppers (mainly the six-spotted | eaf hopper).
Control has been possible by controlling | eaf hopper vectors in sonme areas.

Early blight-sinmilar to late blight, is also caused by fungus. |Its
devel opnent is favored by warm weat her and high humidity. Early blight has
not been a serious problemin California.

Insects. Although localized infestations may occur, insect and nmte pests

i nfrequently cause significant damage to celery in California. The follow ng
are sonme of the nore significant of the insect pests in growing celery in
California:

Leaf mi ners-are present in all production areas. Celery is npst susceptible to
| eaf M ner infestation during its first three weeks in the field. Infestation
results in slow plant maturati on and reduced yields. Control of |eafmnners
has not been easy, in part because of its ability to rapidly devel op

resi stance to insecticides (Brendler). Cultural prevention methods include
use of resistant varieties, and proper selection of both field |ocation and
adj acent crops.

Cabbage | oopers-are also present in all areas of production. During late
fall, winter, and early spring, cool tenperatures help nost celery crops
withstand early |ight |ooper feeding.

Beet armywormis present in all production areas. Due to the potentia

expl osive nature of this insect, |ow popul ations can be tolerated only during
the cooler planting seasons. Summer and fall harvest crops need cl ose
nmonitoring to assure that beet armyworm does not becone established.

Nemat odes-danmege is rare during the cooler part of the year. However, fields
with celery growing during the warmer season need to be funmigated if this pest
is suspected (Brendler).

Pr oducti on Costs

The Cooperative Extension Service of the University of California periodically
estimates costs of production for representative celery farmers in |eading
producing areas in California. Sanple production costs were $6.21 per carton
in Santa Barbara/San Luis Obispo counties, $7.09 in Ventura county, and $7.70
in Monterey county (Table 9). Detailed estimates are presented in Appendi x
tabl e 6.

Vari abl e harvesting and marketing expenses account for nmore than half of the

total production costs for celery, indicating their inportance in growers
harvesting decisions. |f, as occasionally happens, market prices are |ower

28



than vari abl e harvesting and marketi ng expenses at harvesttine, growers may
mnimze their | osses by abandoning a portion of their crop

Cost estinmates generated by the California Celery Research Advisory Board from
a cost of production survey in 1989 were in the sanme range as those devel oped
by the Cooperative Extension Service. Using a yield assunption of 1,043
cartons per acre, for exanple, the Celery board's costs per carton ranged from
$6. 80- $8. 90.

Irrigation Water Issues in California

The continued availability of water for irrigation is a concern in sonme areas
of California. Currently, water costs conprise a snmall share of tota
expenses in vegetabl e production. However, the overall trend is for
irrigation water to becone | ess avail able and nore expensive. |Irrigation

wat er deliveries to farners from State and Federal water projects have been
cut back in recent years, particularly in the west side of the San Joaquin
Valley. Celery farmers in Ventura county nmay be vul nerable to water project
cut backs in the future.

Anot her inportant water issue relates to salt water intrusion in the Salinas
Vall ey. Sea water has been creeping into the Salinas Valley aquifer for nore
than 50 years because of heavy use of groundwater for irrigation. Since the
1930's, 120 wells west of Salinas have been cl osed because of salt water
problems. The rate of sea water encroachnment increased during the last 5
years due to extended drought. Currently farmers in the Salinas Valley nust
operate with a mandatory ground wat er managenent plan which establishes upper
punping limts, mandated use of water neters, and ground water extraction
fees.

Grower s- Shi pper Arrangenents

Because celery is a perishable product, precise coordination is needed between
growers and shippers to assure swift and tinely harvesting and marketing
(packi ng, shipping, and selling). California's celery industry is
characterized by a relatively few, large, vertically-integrated firmnms which
grow, harvest, pack, sell, and ship. These firns are referred to as grower-
shi ppers and coordination is handled internally by such firnms. These firms
bear the full risk of yield |osses.

In contrast, nmost small- or nmediumsize farns either grow celery for a shipper
at a fixed rate (price) per acre or under an output-sharing arrangenent.
Farmers who grow for a shipper at a fixed rate receive their paynent

regardl ess of the eventual yield and the risks of price and yield variability
are shifted to the packer-shipper. Although not very commn, this type of
contract provides the grower with an assured revenue and operating capital
since the paynents are made during the growi ng season

Farmers who grow for a shipper under an output-sharing arrangenment share
production and market risks with the packer-shipper. The extent of risk-
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sharing under such contracts depends, of course, on the arrangenents
negoti ated in each individual contract.

Demand for Crop Insurance for Celery

Crop insurance participation would likely be quite | ow anmong California celery
growers, particularly with a policy that protected against yield | oss al one.
Growers perceive their major risk as being | ow market prices due to industry-
wi de overproduction. Yield perils in growing celery are considered relatively
mnimal. Even so, FCIC has received several requests for celery insurance
fromcCalifornia. Perhaps a policy, such as a revenue insurance plan, that
protected against |low returns, regardless of whether it was due to | ow prices
or production | osses, would be of nore interest to California celery growers.

Partly because of celery's shorter growi ng season, production perils are
usually less of arisk in growing celery in California than for producing
field crops. Losses due to hail, w nd, excess rainfall, and extrene
tenperature are unconmon in California because the climate in the major celery
growing areas is usually highly predictable. Drought is not a big risk in
California celery production because of the use of irrigation. Further
growers can generally control |osses fromcelery insects and di sease through
careful attention to pest control

Celery growers in California are nore concerned about excessive production and
| ow prices than about yield | osses. Excessive production results in narket
gluts which drive prices down and reduce total incone. Celery growers as a
group generally have hi gher incones when there is an industry-w de production
shortfall than when there is full production because hi gher market prices nore
than of fset the smaller quantity.

Fl ori da
Florida is constrained by its hot and humid sunmers to producing celery during
the winter-spring market wi ndow. Although nost of Florida's celery goes to

the fresh market, sone is used for processing.

The Florida | ndustry

Florida is the second-largest celery producing state, harvesting 7,100-7, 600
acres annually during the past three years. The farmvalue of Florida's
celery output was $59 million in 1993; Florida accounted for 16 percent of
total U S. celery production in that year (Table 1).

Most celery in Florida is grown on organic soils around the southern tip of
Lake Okeechobee (Pal m Beach county), known as the Evergl ades area, and near
Zellwood in central Florida. A snmall acreage is grown in Sarasota county in
west Florida. Planting and harvesting in the Zellwod area usually continues
2 weeks to a nonth | onger than in the Evergl ades area.

According to the Florida Celery Cormittee, there were only 7 celery growers in
Flori da during the 1993/94 season, producing an estimated 5 mllion 60-pound
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crates of celery (Florida Celery Comrittee). The 1987 Census of Agriculture
reported 10 celery growers harvesting 8,078 acres.

Three or four growers produce about 90 percent of the celery grown in Florida.
These producers grow a m x of vegetables and other crops. Several celery
producers grow a | arge acreage of sugarcane. Most of the celery operations
are vertically integrated in that they grow, pack, and sell their own celery.

Producti on Practices

Careful soil preparation is nore inportant in Florida celery production than
for nobst crops. After soils are plowed, disked and | eveled, they are fl ooded
to control nenatodes, soil-borne disease, and insects. A schedule of 4 weeks
of flooding, 2 of drying, and 4 of flooding is reconmmended. After flooding,
the land is again plowed, disked, |eveled, and nole-drained (a sub-soiling
operation which facilitates sub-surface irrigation), and fertilized.

Celery plants in Florida are gernminated i n seed beds and transplanted to the
field at 8 to 12 weeks of age (Guzman, et. al.). Seeding begins in June and
continues to February. Transplanting begins by August 1 and continues into
April.

A typical spacing is 24 inches between rows and 6-8 inches between plants
within rows. Cl oser spacing can raise per acre yields, but disease incidence
is nmore severe with closer spacing and quality may suffer

| medi ately followi ng transplanting, the young celery plants are irrigated
with overhead sprinklers, and water in lateral irrigation ditches is kept as
hi gh as possible to help them becone established. After the plants recover
fromthe shock of transplanting, the water level in the lateral ditches is
lowered and irrigation is limted to sub-surface infiltration. The network of
ditches and canals used to nmaintain the sub-surface irrigation water table
also is used for rapid drai nage after heavy rains. Excessive water damages
the roots of the celery stalk and retards growh. All celery in Florida is
grown on | and on which the grower can regulate the sub-irrigation water table.

Celery in Florida reaches market maturity in about 90 days foll ow ng
transplanting. Plants may mature in as little as 80 days during the fall and
| ate spring when the rate of growth is fastest. Mturity may require as much
as 105 days during the wi nter because of the cooler tenperatures.

Harvesting

Harvesting spans from Novenber to the nmiddle of July, but the nost active
period is fromm d-Decenber to June 1 (FASS).# Producers in the Evergl ades

As indicated in the note to Table 8, slight inconsistencies exist
bet ween NASS's Usual Planting and Harvesting Dates and extension specialists'
i ndi cati ons.
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area like to begin shipping in time to participate in the Thanksgi vi ng market.

Bot h hand cutting and machine cutting systenms for harvesting are conmon in
Fl ori da, and packing is done both in nobile packing sheds and in permanent
packi nghouses.

A large amount of Florida's celery (usually the 4-dozen and 6-dozen stal ks-
per-box, or snmaller-sized) is pre-packaged in cellophane or polyethyl ene bags.
This celery, called hearts, is thoroughly washed, stripped of suckers, |eaves,
and damaged petioles, cut to uniformlengths of 8-10 inches, and packaged with
two or three "hearts" per bag.

Mar ket i ng

Celery in Florida is grown primarily for the fresh market and nost is sold for
fresh-market use. At |east one producer, however, sells sone celery for
processing. That sold for processing contains the byproduct (trinmngs) from
the fresh market packing.

Mar keting of celery in Florida is coordinated by the Florida Cel ery Exchange
and a Federal Marketing Order (Kilnmer). The Exchange, a sal es cooperative
whose nenbers are celery growers and celery sales firms (shippers), assesses
day-to-day supply and demand and sets the f.o.b. price. The Exchange sells
all the celery produced in Florida.

The Marketing Order, which requires the conpliance of all producers in the
regul ated area, specifies marketing allotnments for each shipper based on past
production, with provisions for new growers and expansi on by established
producers. These allotnments act to |linit the amount of celery produced to
near the ampunt which the industry judges it can profitably market during the
season. Shi pping holidays (periods during which producers can not ship
celery) can be decreed by the Marketing Order if celery markets experience a
tenporary gl ut.

Conpetition with California in the national celery nmarket limts the ability
of the Celery Exchange to raise prices to nmenber growers by restricting
supplies. California produces and nmarkets celery year round and the
quantities shipped from California significantly affect producer-shipper
prices in Florida and vice versa. Any effort on the part of Florida producers
to raise price by restricting marketings would result in higher prices for
California producers and, eventually, larger supplies from California.

Prices

Prices are set by the Celery Exchange based on current supply and demand
conditions. The anmount of celery being shipped by handlers in California
appears to be the major factor in determning prices in both Florida and

M chi gan.

Al t hough the Federal Marketing Order fairly well matches seasonal supply with
expected demand, short term market gluts can devel op due to abnormal weat her
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or demand conditions. Under such situations, growers may not harvest a
portion of their current supply or they nay divert additional celery to
processing. Usually less that 10 percent of the planted cel ery acreage
remai ns unharvested for various reasons.

Production Perils

Excessive rainfall, severe cold, and hail danmage are the nmajor natural perils
to celery production in Florida. Wnd danage was identified as a ninor

nui sance, while drought has not been a probl em because sufficient water has
al ways been available for irrigation (Schueneman, Tal bott). Insects,

di seases, nematodes, physiol ogical disorders, and weeds generally are viewed
as production problens which growers can control with proper managenent
practices.

Excessive rainfall. Too nmuch rain causes wet fields which can lead to a
bui | dup of root-borne disease and crop | osses. Excessive nmpisture can result
in poor quality in mature celery if the grower can not get into the field to
harvest on a tinely basis. Excessive rains nmay occur several times during the
year causing variabl e damage, depending on the celery stalk's stage of

devel opnent .

Extrene |ow tenperatures. Celery is a cold hardy plant and Iight frosts do
little or no danage to the crop. The Florida Everglades area typically
experiences three such frosts a year

Hard freezes, however, can cause severe economc |osses. A freeze in |ate
Decenber 1989 damaged or destroyed much of the celery planted at the tine.
Cel ery shipments dropped sharply during January, but recovered to nornmal

| evel s by the end of February. The freeze played a key role in Florida's
average yield for the 1989-90 crop year dropping 13 percent fromthe year
bef ore.

Hail. Gowers in Florida experience sonme hail damage al nost every year. Hai
pits the celery stalk, creating scars and increasing the opportunity for

di sease organisns to enter the plant. Hail may danmege the stal k at any age.
Growers do not have any way of protecting against hail. Hail damge tends to
be localized and only a few hundred acres out of the 7,000-8,000 grown in

Fl ori da are danmaged each year. Losses can range frominsignificant to danmage
to a grower's total crop.

W nd damage. Excessive wind is a mnor peril, considered nore a nui sance than
a hazard. The wind blows the light muck soil onto the celery stal ks where it
subsequent |y beconmes caught between the petioles. G owers can usually dea
with the dirty celery by extra washing at the tine of packing.

Drought. Drought has not been a problemfor celery production in Florida as
sufficient water has been avail able to provide sub-surface irrigation

Insects. Wreworns, nole crickets, cutworns, other caterpillars, serpentine
| eaf M ners, and aphids are insects that nay danage celery in Florida. Danage
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from garden fl eahoppers, flea beetles, and red spider mtes occur only
occasionally. Control requires an integrated program of sanitation neasures,
weed control, pre-plant flooding, and chemical treatnent (Guzman, et. al.).

M chi gan

M chigan is the third largest celery producing state, harvesting between
2,700-2,900 acres annually during the past three years. The farm val ue of
M chigan's celery output in 1993 was $14 mllion, and M chigan's output
accounted for 6 percent of U S. celery production in that year (Table 1).

The | argest acreage of celery in Mchigan is in the southwest part of the
State, but substantial acreage also is reported in other areas. Harvesting
extends from June- Novenber, but peaks during July and August. Production is
for both the fresh market and for processing.

Celery growers in M chigan have, on average, snmller operations than in other
maj or production areas. The M chigan Departnent of Agriculture reported 41
celery growi ng operations in 1992 planting an average of 52 acres (M chigan
Dept. of Agriculture). The agricultural extension agent in Otawa county

i ndicated that celery operations in the county ranged from about 20 to about
100 acres (Dudek).

Producti on Practices

Celery is transplanted into the field fromabout April 1 through July 30.
Growers plant enough celery each day to neet packi ngshed capacity for one day.

Celery is planted in rows 30-34 inches apart in Mchigan, with 6 to 7 inches
between plants. |If celery is grown specifically for hearts, plant spacings
can be reduced to 4% 5 inches.

Celery grows faster during warm weather so plantings nmature cl oser together
during warmspells. This sonetines results in nore celery than intended or
nore than the market can absorb being ready for harvest during the mddle and
| ate sumrer. The market sometinmes becones glutted, causing prices to drop

bel ow harvesting and packing costs, and in sonme cases, celery nmay be abandoned
in the field.

Harvesting

Mechani cal harvesting of celery is common in Mchigan. Sonme full-sized celery
is cut by hand and trimed in the field and sone of the early celery, grown
specifically for hearts, is cut by hand.

The npst common pack sizes in Mchigan are 2, 2% 3, 4, or 6 dozen stal ks per
box. The snmallest stalks are packed in plastic sleeves as hearts, with 1, 2
or 3 hearts per sleeve. Two dozen sl eeves are packed in boxes with a net

wei ght of 24-30 pounds.
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Mar ket i ng

Fresh market sales is the largest outlet for Mchigan celery, but processing
uses are nore inportant for M chigan growers than for producers in other
areas. Seventy-four percent of Mchigan's celery was sold for fresh market
use and twenty-six percent for processing in 1992 (M chi gan Dept. of
Agriculture).

Two-thirds to three-fourth of Mchigan celery is marketed through the M chigan
Cel ery Pronotion Cooperative (Frens).

M chi gan producers are "price takers" for the larger sizes of celery (that is,
celery with fewer stal ks per box) that they ship. California is the ngjor
supplier in the US. market and the anobunt of celery being shipped by handl ers
in California appears to be the major factor in determ ning prices in

M chi gan. M chi gan, however, is a mgjor supplier of the smaller sizes during
the sumrer and can occasionally avoid market gluts and | ow prices by diverting
some celery to processing. A nunmber of producers have processing contracts
and can divert sonme celery to the processing use during market gluts.

However, the processing option nmay not provide conplete flexibility in
switching between fresh and processing because there are limts to the anmount
of additional celery processors can handl e.

Avai lability of Yield Data

The manager of M chigan's major marketing cooperative indicated that planted
and harvested acreage and production data are available for its growers, and
that individual yield data could be easily conpiled for a 10-year history
(Frens). Approval by the cooperative's board of directors would be needed to
rel ease these data.

Production Perils

Excessive rainfall, hail damage, freezing tenperatures, high sumrer
t enperatures, excessive cold during the spring, and drought are the ngjor
production perils in M chigan

Excessive rainfall. Excessive rain is considered one of the npbst serious
production perils in Mchigan. Flooding can kill celery plants that stand in
water for nore than a couple of days. Bacterial rot or other diseases, such
as pink rot, can becone established and the plants eventually die. A county
extension agent in Mchigan cited a flooding incident in Septenber 1986 that
destroyed 20 to 30 percent of the celery crop that year (Dudek). Since the

i ncident was in Septenber, a |large portion of the crop had already been
harvested, but all celery in the field at the tinme of the flood was | ost.

Hail. Hail occasionally results in |osses to celery in Mchigan. Losses from
the occurrence of hail can range from m nor to conpl ete.

Freezing Tenperatures. Celery is damaged when tenperatures fall bel ow 25°F.
Because | osses due to freezing happen at the end of the season al nbst every
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year, the size of such |losses is relatively small. This is because npst
celery is already harvested when fall freezes occur. Sone freeze-damaged
celery can be diverted to processing if the grower has a processing contact.

Excessively high tenperatures. Celery stops growi ng at tenperatures above 90
degrees, del aying harvest and disrupting the harvesting schedul e.

Excessive |ow tenperatures. Extended |ow tenperatures in the spring can

i nduce premature seeding. Growers in M chigan manage this problem by using

pl astic or paper to formtunnels over their early-planted celery. Tunnels are
not needed for celery planted after May (Dudek).

Drought. Most celery in Mchigan is irrigated and drought, therefore, is not
a problem

Insects and diseases. Celery is susceptible to a nunber of insect pests and
di seases in M chigan, but growers probably consider fusariumyellows the npst
serious problemat the present. Fusariumyellows deci mated the M chigan
celery industry during the 1940's until resistant cultivars were di scovered.
A new race of Fusariumyellows appeared in California in about 1960, and
spread to Mchigan in the late 1970's. It is currently found in nost celery-
growi ng areas of the state. Infected plants are stunted, may be yellow, and
appear to be deficient in nutrients. Young plants nay die if there is a
severe infestation. Once soil is infested, the only effective control is to
use yellows-resistant varieties. Several cultivars with noderate resistance
are available, but other, nore resistant varieties are being devel oped.

Demand for |l nsurance

There appears to be nore potential demand for celery crop insurance from
growers in Mchigan than fromthose in California and Florida. Gowers in

M chigan are snmaller and | ess diversified into other vegetables than those in
California and Florida. |Inconme |osses fromcrop danage early in the season
may represent a large portion of a Mchigan grower's incone for the year
Celery requires a large cash investnment in planting and grow ng expenses, and
the availability of crop insurance could aid sone producers in obtaining
production credit.

Texas

Texas is the fourth [ argest celery producing state, harvesting between 1, 100-
1,300 acres annually during the past three years. The farm val ue of Texas
celery output was $12 million in 1993, and Texas accounted for 3 percent of
total U S. celery production in that year (Table 1).

Celery in Texas is grown al nost exclusively in Hidalgo county in the lower Rio
Grande Valley. Harvesting usually extends from Novenber-May, but peak
production occurs Decenber-April. Texas celery is primarily for the fresh

mar ket .
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There are only a handful of celery growers in Texas. One contact estimated
that the | argest grower accounted for 1/2 to 3/4 of Texas celery production
(Cotner), and that this sane grower was also a najor producer in Florida. The
1987 Census of Agriculture reported 9 farnms in Texas producing celery.

Natural Perils

The principal natural perils in Texas are excessive rainfall, freeze damage,
and hail damage. O her hazards in growing celery in Texas include |osses to
i nsects and di seases, and salt toxicity.

Excessive rain. Hurricanes create the nost serious threat from flooding, but

| ocal thunderstorns al so can cause flooding. Flooding due to excessive rain
can cause wi despread danmage after celery plants are set in the field in the
fall. Flooding can actually kill young celery plants, requiring the grower to
replant or causing the celery planting to be abandoned. An abandoned pl anti ng
probably woul d be replanted to another crop such as carrots in order to

sal vage the fertilizer. Economic |osses fromflooding can be substanti al
however, because a |arge part of the cost of growing celery is expenses for

pl ants and transpl anti ng.

Lesser damage can occur when rains that saturate soils for several days

di srupt celery's growth and cause physi ol ogical disorders later in the season
Excessive noisture al so creates ideal conditions for the establishment of

pat hogens meki ng di sease control nore difficult.

Freeze danage. Losses to the mature crop fromfreezing is probably the peri
with the greatest econonic significance in Texas. One University researcher
with the Texas Agriculture Experinent Station judged that a major crop |oss
due to a winter freeze would occur once every 10 years (Mller). Only a
portion of the total crop would likely be | ost because harvesting is spread
over several nmonths. A severe freeze would likely occur during Decenber or
January and destroy only that portion of the celery crop not already

har vest ed.

Hail. Hail |osses occur occasionally in Texas. Total |osses usually are not
| arge, but severe damage can occur to individual plantings.

I nsect damage. Leafmniners can severely injure celery foliage in south Texas.
The |l arvae tunnel in leaf tissue, causing product contamnination and stunted
plants. Leafm ners usually can be controlled with currently avail able

i nsecticides. Although |leafm ners reportedly are devel oping resistance to the
current insecticides in sone areas of the country, this has not been reported
as a problemin Texas.

Salt toxicity. Soluble salts buildup in irrigation water during extended dry
peri ods and can subsequently accumulate in irrigated soils. Celery is a salt-
sensitive crop and concentration of salts in the soil results in stunted
grow h or dying of the celery plant. Salt toxicity usually becones a probl em
only after several years of extended dry weather during which rainfall is
insufficient to leach the accunul ated salt fromthe soil. Insuring against

37



| osses due to salt toxicity would create the risk of adverse sel ection because
growers know at the begi nning of the season whether salt accumulation in the
soil is becom ng excessive.

Chio

Ohi 0o produced | ess that one-half of one percent of U S. celery output in 1993.
The Census of Agriculture reported 8 farms in Chio with 315 acres of celery in
1987. The |l argest acreage is |located on organic muck soils in Huron county in
the north central part of the State. Celery is grown as part of a mx of
veget abl es.

The major perils in celery production in Ohio are fusariuminfested soils,

hail, frost damage to young plants in the spring, and excessive heat during
the sumrer (Gastier). Gowers deal with the fusarium problem by selecting
fusariumresistant cultivars. Hail is a potentially serious threat to celery

and ot her vegetabl es during the sunmer in Ohio.

Ad Hoc Disaster Assistance for Celery

Ad hoc disaster assistance |egislation was nmade avail able for | osses of
commercially-grown crops in each of the years 1988-93. Ad hoc paynents
provi de an indication of high-loss areas during that period, and nmay indicate
states and counties that would face relatively high risk under a potentia
FCI C celery policy. These data may al so suggest the areas where the denmand
for a celery crop insurance policy would be relatively high.

Under the 1988-93 | egislation, paynents were made under the categories of
partici pati ng program crops, nonparticipating program crops, sugar, tobacco,
peanuts, soybeans, sunflowers, nonprogram crops, ornanentals, and at tines,
aquacul ture. Producers without crop insurance--the case for celery--were
eligible for paynents for | osses greater than 40 percent of expected
production. |If a producer had no individual yield data to use in calculating
"expected production,” county-level or other data were used as a proxy.
Paynment rates for celery were based on 65 percent of a 5-year average price,
droppi ng the high and | ow years.

Di saster assistance paynents for celery totalled $1.2 mllion over the 1988-93
period, and were nade in the categories of fresh celery and celery for
processing. Paynments for celery | osses peaked at $363,000 in 1989, and were
over $150,000 in each of the years 1990, 1991, and 1993. Ad hoc paynents nede
for celery accounted for far less than 1 percent of the total paynments nade
for specialty crops over the 1988-93 period.

Ad hoc disaster paynents for celery were scattered over a geographically broad
area (Figure 3). Fifteen states received paynents in at |east one of the 6
years. Mchigan collected paynents for celery losses in all years. New York
coll ected paynents in all years except 1989. Further, paynments were reported
in a variety of states for which neither NASS nor the Census collects data on
celery--including Georgia, Mnnesota, and Pennsyl vani a.
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In a ranking of counties, Otawa county, M chigan ranked first in paynents,
recei ving $234, 000 over the 6-year period. Allegan county, M chigan and
Lapeer county, M chigan received $187,000 and $120, 000 i n paynents,
respectively. Anong the top-10 recipient counties, seven were in M chigan
and one each were located in California, Florida, and New York.

Ad hoc disaster data can be used to indicate which cel ery-produci ng areas have
received | arge paynents relative to their production. For exanple, California
accounted for about 63 percent of total U S. celery harvested acreage between
1988-93, but received only 5 percent of the payments made for celery over that
period (Table 12). Similarly, Florida accounted for an average 23 percent of
harvest ed acreage, and 4 percent of celery disaster assistance paynents over

t he sane peri od.

In contrast, M chigan collected a high proportion of paynents relative to
production. M chigan accounted for 8 percent of U S. harvested area over the
years 1988-93, and received 73 percent of all celery disaster paynents.

M chi gan cel ery growers coll ected paynents in each of the 6 years. The

m ni mum col l ected in any year in M chigan was $27,000 (in 1992); the maxi nmum
was $342,000, in 1989. These data suggest that the probability of yield |oss
in Mchigan is greater than in California and Florida.

Celery Insurance |nplenentation |ssues
Mul tiple Harvests in the Growi ng Season

A major issue with celery, and with several other fresh vegetables, is the
question of how to insure an extended-season crop for which the yields, risks,
perils, and expected narket prices may differ for different parts of the
season. Growers with extended seasons nay be reluctant to purchase crop

i nsurance whi ch only guarant ees season-average Yyi el ds because the severity of
| osses during an interval within the season are conceal ed by averagi ng over

t he season.

Virtually all celery growers schedule planting over a nunber of nonths in
order to ensure an extended harvest period. An insurable event that causes
severe | osses to a portion of the crop, however, may not qualify growers for

i ndemmi ty paynents because nornmal output for the remainder of the crop raises
t he season-average yield above the yield guarantee. |In Florida, for exanple,
freezes occasionally destroy nearly all the celery that woul d have been
harvested during a portion of the season while reduci ng the season-average
yield by only 10 or 20 percent.

One nmethod for dealing with this extended-season problem would be to define
distinct planting periods for intervals having simlar yield expectations and
production risks and establish different premumrates for each period. Wth
such a plan, growers would be more likely to qualify for indemity paynents
when | osses occurred to a part of their crop because |osses for one planting
peri od woul d not be off-set by normal yields during other periods.
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Tabl e 12--Di saster assistance paynents for celery, 1988-93

Aver age Total celery Shar e of
State har vest ed di saster U S. celery
acr eage, Shar e of paynents, di saster
1988-93 U. S. acreage 1988- 93 paynment s
--Acres-- --Percent-- --Dollars-- --Percent--
California 21, 600 63 59, 474 5
Fl ori da 7,717 23 50, 040 4
M chi gan 2,867 8 846, 100 73
New Yor k 353 1 59, 009 5
Ohio 293 1 26, 540 2
Texas 1, 367 4 39, 439 3
u. S. 34,182 100 1, 159, 570 100

Source: ASCS data files, conpiled by the General Accounting
Ofice.
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Setting Reference Prices

FCI C provides a reference price (price election) for the insured crop which
beconmes the basis for assigning value (price guarantee) to yield | osses. The
i nsured grower elects a price guarantee, normally between 30 and 100 percent
of the reference price. The reference price needs to be high enough to
provi de reasonabl e protection for insuring farners, but not so high that it
provi des incentive for crop failure (nmoral hazard).

An appropriate reference price for celery may be a pre-harvest, or "in-field"
price, because the grower does not bear the normal harvesting and marketing
expenses when a crop failure occurs. An in-field priceis simlar to the "on-
tree" price which is used as a reference price in insuring tree crops. An in-
field price may be obtained directly if a field market exists, but nore likely
a price would have to be cal cul at ed.

Two possible fornulas for calculating "in-field" reference prices are: 1)
actual market price mnus estinmated harvesting and nmarketing expenses, and 2)
estimated total production expenses mnus estimated harvesting and marketing
expenses. The market price refers to the "free-on-board" (f.o.b.) shipping-
point price, not a retail price.

The market-price approach reflects the crop's val ue based on potential market
returns, while the production-cost approach attenpts to neasure the val ue of
production inputs. The market-price approach should result in a |arger val ue
than the production-expense approach in nost years because it enbodi es grower
returns for risk bearing and managenent into the estimate of the in-field
price. Because the market-price approach accounts for returns to risk and
managenment, it nay provide a nmore equitable neasure of the economic |oss from
crop failure than the production-expense approach

The data are readily available for conputing in-field prices after the crop
has been harvested and marketed. Wekly f.o0.b. prices are reported by the
U.S. Departnent of Agriculture's Market News Service and harvesting costs are
easily identifiable because harvesting and marketing are frequently contracted
with a shipper at a specified contract fee.

The production-expense approach, based on county-level data, is likely a
feasible alternative for estimating in-field prices because production

practi ces and expenses are fairly standard anong farnms within a county.
County-level neasures (such as representative enterprise budgets) may provide
a reasonabl e approxi mati on of the costs for production inputs such as seed,
fertilizer, chem cals, and | abor

FClI C woul d need projections of the in-field price prior to the season in order
for growers to nmake a price selection at the tinme they sign up for insurance.
The USDA does not project celery prices. One nethod for projecting a celery
price is to calculate an average for a recent period (perhaps 5 or 10 years).
Usi ng an average price to project in-field value, however, wll al nost
certainly result in a figure which, during sone periods within the season, is
substantially higher than the actual value of the crop. At tines during the
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season, when there is a glut of celery on the market, the actual in-field
value may fall to zero (the market price falls so low that "you can't give a
field away"). |If the projected in-field value were higher than the actua

val ue of the crop, growers with crop insurance nmay have an econom ¢ incentive
for a crop loss, thus raising concern about noral hazard.

Actual Production Hi story

The actual production history (APH) for insured farnmers is established from
their production record over the past 4-10 years. But, in the celery

i ndustry, the rate of harvest is related to market conditions, and production
per planted acre varies nmore than if yield fluctuati ons were caused by natura
conditions alone. |If market prices fall below the costs for harvesting and
mar keti ng when celery is mature, the crop nay be abandoned for economc
reasons. Econonmi ¢ abandonment occurs because the grower incurs a snaller |oss
by abandoni ng the crop than by harvesting and selling.

Low harvest rates caused by a weak market (either for a year or for continuous
years) would | ower the production guarantee by lowering the APH yield. Wth a
| ow production history, a situation may arise where 75 percent of the APH (the
maxi mum guar ant ee which growers may currently insure) does not provide an
adequat e production guarantee. This could discourage growers from
participating in crop insurance.

Since an average of celery yields may not indicate farmng ability, APH yields
may not provide a satisfactory method for screening farners' productivity as
is done in the yield classification nethod used in the premumrate
calculation for field crops. Wth field crops, there are nine classifications
of APH yields, and higher yields are associated with | ower prem umrates.
Calculating premumrates by discounting on the basis of APH yields nay not be
an adequate nmethod for screening productivity in the case of celery.

Estimating " Apprai sed Production”

There is no widely accepted nmethod for estinmating apprai sed production for
celery. It is possible to nmake a pretty good estimate of celery yield by
knowi ng the nunber of stalks in the field and the size distribution of the
stal ks. The reason for this is that celery is sized according to the nunber
of stalks needed to fill a standard carton. An experienced grower reportedly
can look at a field and judge the yield within a few cartons by observing the
uniformty of the stand and the size of the stalks.

Modi fication of two nmethods used for fresh market tomatoes nmay provide a

wor kabl e procedure for an insurance adjuster to estinmate an in-field celery
yield. The nodified procedure consists of: 1) estinmating the nunber of
surviving plants per acre on the basis of row sanples, 2) nultiplying the
nunber of surviving plants by an average size distribution of marketable

stal ks, and 3) converting to cartons per acre using the appropriate nunber of
stal ks per carton for each size category.
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A schedul e of average percentage size distribution of stalks would be needed
for different production areas because the percentage may be quite different
fromone area to another. For exanple, in California, where yields average
600- 700 cartons an acre, the percent of l|arger size stal ks would average

hi gher than in Florida or M chigan, where yields of 400-500 cartons are nore
typi cal .

Insuring Price Risks

Contacts in virtually all production areas cited market risks as the celery
grower's greatest peril. Gowers, they report, can nmanage insect and di sease
ri sks by foll owi ng prudent pest nmanagenent practices and can generally dea
with weather-related | osses because usually only a part of the season's crop
i s damaged by natural perils. The situation which growers seemto have the
hardest time dealing with is, having produced a perfectly good yield, to sel
at less than their cost of production or even to abandon part or all of the
crop because of |ow market prices. To make crop insurance attractive to
celery growers, especially in California, and perhaps sone other areas, a
policy may have to contain an el ement of protection against the risks of |ow
mar ket prices. A revenue insurance plan may provide such protection.

Wth a revenue insurance plan, celery growers could insure against incone
falling bel ow sone guaranteed mini mum regardl ess of whether the cause was | ow
yields, low prices, or a conbination of both. Such an insurance plan could
provi de a nmeasure of market-risk protection, while at the sanme tine avoiding

i ndemmity paynents to growers who, despite |low yields, had a good return
because of high market prices.

Moral Hazard

There is the potential for nmoral hazard in celery insurance since the
situation sonetines arises where, because of | ow market prices, an indemity
payment woul d be higher than the net return fromharvesting a crop. As a
practical matter, however, noral hazard does not appear likely to be a ngjor
problemwi th celery. |In order for noral hazard to arise, a yield |loss would
need to occur due to sone contributing action or |lack of action (such as
negl ecti ng pest control practices) on the part of the grower. Such grower-

i nduced | osses are not likely to occur because the major perils in celery
production are weather-rel ated over which the grower has no influence.

Yield losses to insects and di seases could occur if a grower neglected to
foll ow prudent pest nmanagenent practices. It is unlikely that a grower would
negl ect proper pest managenment in order to collect an insurance i ndemity,
however, because a pest buildup may be difficult to eradicate and create a
peril for future crops when market prices nay be higher. |In addition, crop

i nsurance for celery nay not need to include indemification for insect and
di sease | osses because growers generally view these perils as manageabl e
problems with currently avail abl e control nethods.
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M cro-Cli mates and Adverse Sel ection

Variations in micro-climtes within production areas could result in different
celery growers facing substantially different risks, raising the possibility
of problens with adverse selection. In Mchigan for instance, celery is grown
on nmuck soils which tend to be in low lying areas. Since sone fields are nore
subject to flooding than others, growers with celery in flood-prone fields my
be nmore likely to participate in crop insurance than growers with fields |ess
subj ect to flooding.

I ndi vi dual Yield Data

The manager of M chigan's major marketing cooperative indicated that planted
and harvested acreage and production data are available for its growers, and
that individual yield data could be easily conpiled for a 10-year history.
Approval by the cooperative's board of directors would be needed to rel ease
t hese dat a.

The Florida Celery Marketing Order regulates the quantity marketed by al
shippers in the state and collects data on the quantity marketed by individua
growers in the admnistration of this order. The release of these data woul d,
of course, require grower approval.

In California, the California Celery Research Board, a state Marketing Order,
supports celery research and pronotion with assessnents based on individua
growers' production. In addition, a substantial amount of California' s celery
is grown by |arger grower-shippers who are reported to have detail ed
production records.

Demand for |nsurance

Participation in celery crop insurance m ght be higher in Mchigan than in
California and Florida--even though requests for celery insurance have been
sent to FCIC from California and Florida, but not Mchigan. |n general
growers in Mchigan may have fewer risk managenent options than in Florida and
California. Mchigan growers, for exanple, appear to be less diversified in
the sources of their farmreceipts than growers in California and Florida.

Cel ery accounted for an estinated 80 percent of sales on Mchigan farns with
celery in 1987 conmpared with only 33 percent in California and 53 percent in
Florida. A yield loss in the celery enterprise, therefore, would have a
smal l er inpact on total farmsales in California and Florida than in M chigan

Growers in all three major growing areas usually can use a | ong marketing
period to hel p manage production risks because | osses at one point in the
season can be partly made up with sales during the remai nder of the season
Large grower-shi ppers sonetines extend their season by growing celery in
several states or regions within a state. For such growers, a loss of a
portion of their crop in one region represents only a small share of their
total output for the season.
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In Mchigan, however, there may be | ess opportunity for extended harvesting
than in Florida and California. The normal harvesting period in M chigan runs
for about four nmonths (July through October), while in Florida it spans about
seven nonths (Novenber through June). |In California, the length of the

shi ppi ng season varies fromregion to region, but growers in the two biggest
areas, Monterey and Ventura Counties, have relatively |ong shipping seasons.
Some of the larger grower-shippers in Florida and California extend their

shi ppi ng season by producing in several states or several regions within the
state.
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Cel ery Contacts
California:

Robert Brendl er
Farm Advi sor
Ventura County
805- 645- 1456

Dana Di ckey
Manager
California Celery Research Advisory Board
Di nuba, California (Fresno county)
209-591- 0434

John | nman
Farm Advi sor
Mont erey County
408- 758- 4637

St eve Koi ke
Farm Advi sor
Mont erey County
408- 758- 4637

Vi ncent Rubat zky
Crop Speci al i st
University of California at Davis
916- 752- 1247

Gr ower - Shi pper Veget abl e Associ ation of Central California
Sal i nas, California
805-422- 8844

Grower - Shi pper Veget abl e Associ ation of Santa Barbara and San Luis Obispo
counties
Guadal upe, California
805- 343- 2215

Western G ower Associ ation
Sacranento, California
916- 446- 1435

Fl ori da:

Tom Schuenenman
Veget abl e Ext ensi on Agent
Pal m Beach County (Evergl ades area)
Bell e G ade, Florida
(407) 996- 1655
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George Tal bot't
Fl ori da Cel ery Exchange
(407) 894-2911

M chi gan:

Berni e Zandstra
Veget abl e Ext ensi on Speci alists
M chigan State University
(517) 353-6637

Duane Frens
Manager
M chi gan Cel ery Pronotion Cooperative
(616) 669-1250

Tom Dudek
O tawa County Extension Agent
(616) 846-8250

Al an Shi pl ey
Veget abl e Cost of Production Researcher
Department of Agricultural Econonics
M chigan State University
(517) 353-4380

Texas:
Marvin M1l er
Pl ant Pat hol ogi st
Texas A&M Experinent Station
Wesl aco, Texas
(512) 968-5585

Sam Cot ner
Extension Horticulturalist
Texas A&M University
Col l ege Station, TX
(409) 845-7341

Merritt Tayl or
Ext ensi on Far m Managenent
Texas A&M Agricul tural Experinent Station
Wesl aco, TX
(512) 968-5581
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Appendi x table 1--Farns producing celery and acres harvested and irrigated, 1987 and 1982

1987 1982
State and
maj or counties
Nurber Har vest ed Irrigated Nunber Har vest ed Irrigated

of Farns Acres Far ns Acres of Farns Acr es Far ns Acres
California 151 22,468 151 22,468 177 23,311 177 23,311
Vent ura 32 10, 921 32 10, 921 50 10, 072 50 10, 072
Mont er ey 53 6, 081 53 6, 081 51 7,500 51 7,500
Sant a Barbara 24 2,509 24 2,509 17 1,779 17 1,779
San Luis OQbispo: 11 931 11 931 21 1374 21 1374
San Benito : 8 649 8 649 (N) (N) (N) (N)
Santa Cruz 8 490 8 490 7 375 7 375
San Di ego 5 (N 5 (N) 13 615 13 615
Q her 10 887 10 887 18 1, 596 18 1,596
Fl ori da 10 8,078 10 8,078 15 9, 588 15 9, 588
Pal m Beach 4 6, 298 4 6, 298 8 7,795 8 7,795
Q her 6 1, 780 6 1,780 7 1,793 7 1,793
M chi gan 56 2,914 50 2,848 70 3,518 56 3, 358
O tawa 20 778 18 723 33 1, 095 27 988
Kent 7 322 7 322 6 311 6 311
Muskegon 4 258 4 258 5 362 5 362
Al | egan 8 250 8 250 4 155 4 155
Lapeer 4 (N) 2 (N) 4 (N) 2 (N)
O her 13 1, 306 11 1, 295 18 1, 595 12 1,542
Ghio 8 315 7 315 11 444 8 438
Texas 9 1, 288 9 1,288 5 869 5 869
Hi dal go 5 1, 225 5 1,225 5 869 5 869
Q her 4 63 4 63 0 0 0 0
Fi ve states above: 234 35, 063 227 34,997 278 37,730 261 37,564
United States 377 36, 478 324 36, 317 451 39, 445 373 39,171

(N): Indicates "not available" or "not published" to avoid disclosure of individual operations.

Source: 1987 Census of Agriculture.
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Appendi x tabl e 2-CELERY: Size distribution of farns, by sales

class, 1987
Total value of crop sales
St ate Al | $500, 000 $100, 000 $50,000 $25,000 Less
farms or to to to t han

nor e $499, 999 $99,999 $49,999 $25, 000

------------------ Nunber of farmg-----------------

California 151 114 23 6 6 2
Fl ori da 10 10 0 0 0 0
M chi gan 56 11 29 8 3 5
Chi o 8 2 4 0 1 1
Texas 9 7 0 0 1 1
O her States 143 12 36 26 19 50

United States 377 156 92 40 30 59

Source: 1987 Census of Agriculture.
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Appendi x tabl e 3-CELERY: Organi zational type of farns, by sales

class, 1987
Total value of crop sales
Organi zat i onal All $500, 000 $100, 000 $50,000 $25, 000 Less
type farns or to to to t han

more  $499,999 $99,999 $49, 999 $25, 000

I ndividual or famly

California 46 25 11 4 4 2
Fl ori da 0 0 0 0 0 0
M chi gan 26 0 12 7 2 5
Chio 5 0 4 0 0 1
Texas 3 1 0 0 1 1
O her States 110 5 20 22 17 46
United States 190 31 47 33 24 55
Part ner ship
California 45 38 4 1 2 0
Fl ori da 2 2 0 0 0 0
M chi gan 16 4 10 1 1 0
Chi o 1 1 0 0 0 0
Texas 1 1 0 0 0 0
O her States 18 2 7 3 2 4
United States 83 48 21 5 5 4
Cor por ati on
Famly held
California 58 50 7 1 0 0
Fl ori da 5 5 0 0 0 0
M chi gan 14 7 7 0 0 0
Ghio 1 1 0 0 0 0
Texas 4 4 0 0 0 0
O her States 14 5 8 1 0 0
United States 96 72 22 2 0 0
G her than fanmly held
California 2 1 1 0 0 0
Fl ori da 3 3 0 0 0 0
M chi gan 0 0 0 0 0 0
Chi o 0 0 0 0 0 0
Texas 1 1 0 0 0 0
Q her States 0 0 0 0 0 0
United States 6 5 1 0 0 0
O her
California 0 0 0 0 0 0
Fl ori da 0 0 0 0 0 0
M chi gan 0 0 0 0 0 0
Chio 1 0 0 0 1 0
Texas 0 0 0 0 0 0
O her States 1 0 1 0 0 0
United States 2 0 1 0 1 0

Sour ce: 1987 Census of Agriculture.
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Appendi x tabl e 4--CELERY: Principal
by sales class,

1987

occupation of farm operators,

Tot al

value of crop sales

Item Al $500, 000 $100, 000 $50,000 $25, 000 Less
farns or to to to t han
nore  $499,999 $99,999 $49,999 $25,000
——————————————————— Nunber of farmg---------------
Farming is main occupation
California 143 108 22 5 6 2
Fl ori da 10 10 0 0 0 0
M chi gan 53 10 29 8 3 3
Chio 6 2 3 0 1 0
Texas 8 7 0 0 1 0
O her States 120 12 36 25 15 32
United States 340 149 90 38 26 37
———————————————— Percent of all farmg-------------
California 94.8 71.5 14. 6 3.3 4.0 1.4
Fl ori da 100.0 100.0 0.0 0.0 0.0 0.0
M chi gan 94.7 17.9 51.7 14. 3 5.4 5.4
hi o 75.0 25.0 37.5 0.0 12.5 0.0
Texas 88.9 77.8 0.0 0.0 11.1 0.0
O her States 84.0 8.4 25.2 17.5 10.5 22.4
United States 90.2 39.5 23.9 10.1 6.9 9.8
——————————————————— Nunber of farmg---------------
Operator days off-farm
None
California 105 80 14 3 6 2
Fl ori da 7 7 0 0 0 0
M chi gan 41 9 23 6 1 2
Chio 5 2 2 0 1 0
Texas 7 5 0 0 1 1
O her States 86 10 29 17 12 18
United States 251 113 68 26 21 23
Any
California 37 28 7 2 0 0
Fl ori da 2 2 0 0 0 0
M chi gan 9 0 4 2 1 2
Ghi o 3 0 2 0 0 1
Texas 1 1 0 0 0 0
O her States 44 1 3 7 4 29
United States 96 32 16 11 5 32
conti nued
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Appendi x table 4--CELERY: Principal occupation of farm operators,
by sales class, 1987 continued
Total value of crop sales
Item Al $500, 000 $100, 000 $50,000 $25, 000 Less
farns or to to to t han
nore  $499,999 $99,999 $49,999 $25, 000

Qperator days off-farm
Any-conti nued

1 to 99 days
California 10 9 1 0 0 0
Fl ori da 0 0 0 0 0 0
M chi gan 5 0 3 1 0 1
Ghio 0 0 0 0 0 0
Texas 0 0 0 0 0 0
O her States 18 1 3 2 0 12
United States 33 10 7 3 0 13
100 to 199 days
California 5 3 1 1 0 0
Fl ori da 1 1 0 0 0 0
M chi gan 2 0 1 1 0 0
Ohi o 1 0 0 0 0 1
Texas 0 0 0 0 0 0
O her States 7 0 0 2 2 3
United States 16 4 2 4 2 4
200 days or nore
California 22 16 5 1 0 0
Fl ori da 1 1 0 0 0 0
M chi gan 2 0 0 0 1 1
hi o 2 0 2 0 0 0
Texas 1 1 0 0 0 0
O her States 19 0 0 3 2 14
United States 47 18 7 4 3 15
Not reported
California 9 6 2 1 0 0
Fl ori da 1 1 0 0 0 0
M chi gan 6 2 2 0 1 1
Chio 0 0 0 0 0 0
Texas 1 1 0 0 0 0
O her States 13 1 4 2 3 3
United States 30 11 8 3 4 4

Source: 1987 Census of Agriculture.
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Appendi x table 5-California Celery Production, by County, 1980-1992
Har vest Yield Tot al Uni t
County Year Acr eage [acre Production price comments
--tons-- --tons-- --$%/ton--
Vent ur a 1980 9,934 26. 40 262, 655 175
1981 10,011 30. 00 300, 630 221
1982 10, 793 30. 20 326, 057 217
1983 10, 290 27.50 283, 181 225
1984 11, 079 28. 00 310, 323 279
1985 10, 976 27. 60 303, 421 162
1986 11, 075 29.10 321, 950 197
1987 9, 615 33.60 323, 256 246
1988 10, 650 30. 90 329, 086 247
1989 11, 100 29.50 327,739 261
1990 11, 242 31.40 353, 181 239
1991 10, 528 31.90 335, 933 227
1992 11,723 30. 20 353, 528 223
Mont er ey 1980 6, 430 27.90 179, 700 184
1981 6, 200 25.70 159, 545 219
1982 6, 240 25.70 160, 330 168
1983 5,590 23.90 133, 810 338
1984 5,510 28. 80 158, 675 169
1985 5,410 32.20 174, 035 226
1986 5,942 34.90 207, 330 226
1987 6, 205 32.60 201, 995 189
1988 4,449 34.00 151, 285 223
1989 5, 085 33.10 168, 520 204
1990 7,290 32.90 240, 095 222
1991 6, 929 32.80 227,230 176
1992 7,510 36. 50 274, 000 232
Sant a Barbara 1980 2,800 27.50 77,000 159
1981 2,710 28.00 75, 880 198
1982 2,932 28. 50 83, 562 163
1983 2,320 25. 40 58, 928 234
1984 3,021 26. 00 78, 697 198
1985 2,772 29.70 82, 404 168
1986 2,599 31.90 82, 888 192
1987 2,792 33. 10 92, 413 164
1988 2,378 33.00 78, 478 196
1989 3,478 32.10 111,538 211
1990 3,092 28. 80 89, 002 209
1991 2,627 31.80 83, 431 168
1992 2,724 33.40 90, 914 186
conti nued
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Appendi x table 5-California Celery Production, by County, 1980-1992

conti nued
Har vest Yield Tot al Uni t
County Year Acr eage [acre Production price comments
--tons-- --tons-- --$/ton--
San Luis Ooi spo 1980 1, 269 26. 30 33, 349 145
1981 1, 267 29. 40 37,288 231
1982 1, 359 29. 80 40, 566 152
1983 638 31. 40 20, 059 238
1984 1, 053 32.70 34, 429 173
1985 890 33.00 29, 370 175
1986 767 34. 20 26, 231 222
1987 796 34. 80 27,701 161
1988 1, 053 35.10 36, 992 220
1989 1, 156 34.00 39, 327 229
1990 1, 113 32.70 36, 428 198
1991 1, 313 34. 20 44, 865 163
1992 981 39.20 38, 465 203
Orange 1980 750 25.00 18, 758 173
1981 686 29.00 19, 900 213
1982 782 28. 50 22, 287 321
1983 1,134 25. 80 29, 235 171
1984 1, 117 29. 50 32,952 301
1985 929 25. 80 23,931 155
1986 985 28. 50 28,073 195
1987 540 25. 60 13, 802 190
1988 437 28. 80 12,581 230
1989 459 29.50 13, 559 258
1990 594 31.70 18, 818 209
1991 628 36. 40 22, 847 211
1992 690 30. 20 20, 845 214
Ri ver si de 1986 90 23.30 2,093 195 Data prior
1987 65 24.00 1, 560 400 to 1986
1988 160 30. 00 4,800 397 were not
1989 182 28. 60 5,214 240 avail abl e
1990 110 27.00 2,973 309
1991 310 9.15 2,837 207
1992 269 17.10 4,592 137

conti nued
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Appendi x table 5-California Celery Production, by County, 1980-1992
conti nued
Har vest Yield Tot al Uni t
County Year Acr eage /acre Production price comments
-tons-- --tons-- --$/ton--
San Benito 1980 128 30. 00 3, 840 80 Data for
1981 130 30. 00 3, 900 88 1984-86
1982 175 27.50 4,810 120 were not
1983 235 20. 90 4,900 126 avail abl e
1987 714 24.10 17, 207 181
1988 450 29.90 13, 455 164
1989 665 36. 80 24,472 170
1990 664 29. 40 19, 522 197
1991 781 32.50 25, 382 145
1992 450 34. 80 15, 664 239
San Di ego 1980 582 28. 30 16, 471 138
1981 357 32.00 11, 424 204
1982 452 31.10 14, 057 170
1983 695 33.00 22,935 231
1984 380 33.20 12,611 206
1985 299 34.90 10, 435 222
1986 123 33.20 4,084 764
1987 194 34.00 6, 596 220
1988 30 39. 60 1,188 242
1989 51 36. 00 1,836 253
1990 86 36. 00 3, 100 249
1991 106 34.10 3,615 275
1992 64 36. 80 2, 355 275
Santa C ara 1988 61 32.00 1, 952 215 Data prior
1989 125 36. 00 4,500 120 to 1988
1990 170 30. 00 5,100 235 were not
1991 160 25.00 4,000 125 avail abl e
1992 160 30. 00 4,800 200
conti nued
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Appendi x table 5-California Cel ery Production, by County, 1980-1992

conti nued
Har vest Yield Tot al Uni t
County Year Acr eage [acre Producti on price comments
--tons-- --tons-- --$/ton--
Santa Cruz 1980 390 28. 50 11, 100 184
1981 380 31.20 11, 850 245
1982 541 26. 20 14, 160 221
1983 304 29. 50 8,961 290
1984 390 16. 60 6, 493 417
1985 301 24.70 7,426 225
1986 256 33. 60 8, 602 258
1987 336 27. 60 9, 276 188
1988 271 26. 40 7,141 280
1989 300 28.10 8, 426 264
1990 219 31.10 6, 815 240
1991 421 24.10 10, 163 229
1992 436 23. 60 10, 283 265

Source: County Agricultural Conmi ssioners' Reports, California Agricultura
Statistics Service
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